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LIST OF PRINCIPAL COOPERATING AGENCIES, 


California; 
California Institute of Technology. (Translocation Studies) 
University of California (Insect Diseases) 
Agricultural Experiment Station (Distribution Records) 


Connecticut: 
Agricultural Experiment Station. (Surveys)(Parasite Field Status) 


Velaware: 
Agricultural Experiment Station. (sSurveys)(Parasite Field Status) 


Illinois: 
Illinois Natural History survey. (Surveys, Parasite Colonization 
and Field Status)(Resistance Investigations) 
Agricultural Experiment Station. (Surveys)(Resistance Investigations) 


Indiana: 
State Department of Conservation. (surveys) 
Furdue Agricultural Experiment Station. (Resistance Investigations, 
Parasite Colonization and Field Status, and Surveys) 


Iowa; 
Agricultural Experiment Station. (All research) 
State Department of Agriculture. (Parasite Colonization and Field 
Status) (Surveys) 
Kansas? 
Entomological Commission. (Surveys) 
Agricultural Experiment Station (Parasite Colonization and Field 
Status)(Resistance Investigations) 
Kentucky: 
Agricultural Experiment Station, (Surveys, Parasite Colonization 
and Field Status) 
laine: 
State Department of Agriculture. (Surveys) 
Agricultural Sxperiment Station. (Parasite Field Status) 
liaryland: 
State Department of Agriculture. (Surveys, Parasite Colonization 
and Field Status) 
Agricultural Experiment Station. (Surveys, Parasite Colonization 
and Field Status) 
Massachusetts: 
Agricultural Experiment Station, Amherst. (Surveys) 
wichigan: 


Agricultural ixtension service. (Parasite Field Status) (Surveys) 
Agricultural ixperiment Station. (Resistance Investigations) 
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Minnesota: 
State Department of Agriculture. (Surveys, Distribution Records) 
(Parasite Colonization and Field Status) 
Agricultural Experiment Station, (Parasite Colonization, Parasite 
Field Status, Resistance Investigations) 


Missouri: 
State Department of Agriculture. (Surveys) 
Agricultural Experiment Station. (Surveys, Parasite Colonization 
and Field Status)(Resistance Investigations) 


Nebraska: 
Agricultural Experiment Station. (Parasite Colonization and Field 
Status)(Resistance investigations) 
Agricultural ixtension Service. (Surveys) 


New Hampshire: 
State Department of Agriculture. (Parasite Colonization and Field 
Status) 
Agricultural ixperiment Stations. (Surveys) 


New Jersey} 
State Department of Agriculture. (Surveys, Parasite Field Status) 


New York: 
State Department of Agriculture. (Surveys, Parasite Field Status) 
Agricultural Experiment Station, Geneva. (Surveys, Parasite Field 
Status) 


North Carolina: 
State Department of Agriculture. (Surveys) 
Agricultural Experiment Station. (Parasite Field Status) 


North Dakota: 
Agricultural Experiment Station. (Surveys, Parasite Colonization 
and Field Status) 


Ohio; 
Agricultural Bxperiment Station. (Surveys, Resistance Investigations) 
(Parasite Field Status) 


Pennsylvania: 
Agricultural Extension Service. (Parasite Field Status) (Surveys) 
State Department of Agriculture. (Surveys) 


Rhode Island: 
Department of Agriculture and Conservation. (Surveys)(Parasite 
Field Status) 


South Dakota: 
Agricultural Uxperiment Station. (Surveys, Parasite Colonization 
and Field Status) 
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Tennessee: 
State Department of Agriculture. (Surveys)(Parasite Field Status) 


Texas: 
Agricultural Experiment Station. (Distribution Records) 


U. S. Bureau of Plant Industry, Soils, and Agricultural Engineering. 
(Resistance Investigations, Insecticide Application Equipment) 


U. 5S. Bureau of Entomology and Plant Quarantine, Division of Insecticide 
Investigations. (Insecticide Investigations) 


U. S. Bureau of Entomolagy and Plant warantine, Division of Foreign 
Parasite Introduction. (Parasite Colonization) 


Vermont: 
State Department of Agriculture. (Surveys) 


Virginia: 
Virginie, Truck Experiment Station. (Surveys, Parasite Colonization 
and Field Status) 
State Department of Agriculture, (Parasite Field Status) 
Agricultural Experiment Station. (Parasite Field Status, Surveys) 


West Virginia: 
State Department of Agriculture and Agricultural ixperiment Station. 
(Survey, Parasite Colonization and Field Status) 


Wisconsin; 
State Department of Agriculture. (Survey, Parasite Colonization 
and Field Status) 
Agricultural Experiment Station. (Parasite Colonization and Field 
Status)(Resistance Investigations) 


The Agricultural Experiment Stations of a number of States contributed 
lines of corn for resistance testing. 
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RESISTANCE INVESTIGATIONS 
Ankeny, lowa and Toledo, Ohio 


UNITED STATES DEPARTMENT O7 AGRICULTURE 


Bureau of Entomology and Plans Quarantine 

Line Projec*, I--e-.4- Resistant verieties of field corn 
Thins Project I~e--4-- Resistant varieties of sweet corn 
Z 
) 


i 
re 
Line Project I-e~4-%4 Factors responsible for resistance 
ine Project Teenzok Egg production for use in variety tests 


F, F, Dicke and W. D. Guthrie, Ankeny, Iowa 
C. A, Crooks, Toledo, Ohio 
Bureau. of Plant Industry, Soils, and Agricultural Engineering 


Work Project d-1-2 Corn Production, Breeding, Disease 
and Quality Investigations 


G. F, Sprague, Lowell Penny and FP. A, Miller 


IOWA AGRICULTURAL EXPERIMENT STATION 


W. S. Haber, Dept. of Horticulture 
J. C. Eldridge, Dept. of Agronomy 


State Agricultural Experiment Stations 
Cooperating 
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PROGRAM FOR CALENDAR YEAR 1951. 


INVESTIGATIONS AT ANKENY, IOWA 


(¥F. F, Dicke and W, D. Guthrie of the Bureau of 
Entomology and Plant Quarantine, and G. F, 
Sprague and Lowell Penny of the Bureau of 
Plant Industry, Soils, ond Agricultural Engineer- 


ing) 


Field Cern Resistance 


R-l_ Promising Experimental Inbred Extractions from Single and 3-way 


Crosses. 


Purpose: To further test and select among the cultures retained frem 
the testing and breeding program conducted at Ankeny, lowa. 


Procedure: Under an infestation supplemented uniformly by artificial 
infestation in an early planting, simulating first brood attack, to rate 
and meke further selections of low infestation plants, A total of 40% fp 
and Fy cultures including W979, M14, Oh45 and W22 as standards fer compari- 
son make up this group. 


R-2 Testing and selecting Among Bar Cultures Originating from Two Minne- 
sota Synthetic Varieties and Sprague's #1 Synthetic Variety. 


Purpose: To continue selection of low infestation plants in ear 
cultures retained in the 1950 planting, 


Procedure: In 1950 S, populations of Sprague's #1 synthetic and 2 
synthetic varieties produced at the Minnesota Agricultural Experiment 
Station were planted and artificially infested at Ankeny, Iowa. Low in- 
festation plants were selfed. A total of 174 selections of the Sprague 
Synthetic and 108 of the Minnesota Synthetics will be planted at Ankeny, 
Iowa, for further selection simulating first brood infestation, 


R-3 Tests of Harly Generation Inbred Cultures Originating from Synthetic 
and Open Pollinated Varieties. 


ose: To test and make selectios under an infestation simulating 
attack of the first brood in segregating plant populations. 


Procedure: Ear-to-row plots of approximately 25 plants of 54, S5 or 
53 cultures will be artificially infested and visually rated on the degree 
of leaf feeding. Selections will be made in promising plots for selfing. 
The data including other agronomic characteristics will be as complete as 
possible. The material consists of the following: 29 8, or So cultures 
of a “stiff stalk" synthetic; 144 8, or Sp cultures of a "low ear" synthe- 
tic; 14 Fz; cultures of an early synthetic; 25 So or Sz cultures of Reids 
Yellow dent; 62 So or Sz cultures of the variety Alph? $2 S; cultures of 
a Lancaster composite; 360 5) cultures originating from the varieties 
Midland and Blackhawk and the Crow "Deep Root" hybrid. 
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R-4+ Extraction from Lines from Single Crosses Involving Maize Amargo 25043 
end Congo 1365. 


Purpose: To transfer the resistance found in Amargo 25043 and Congo 
1365 to the plant breeders 32 single crosses f9 some old line agronomic 
lines either through back crossing or direct extraction. 


Procedure: Evaluate corn borer resistance in populations of the Fo 
selfs and select low infestation plants fcr tack czcssing and selfing. 
This group is comprised of 92 ear cultures, 


R-5__Tests of Miscellaneous Experimental Inbred Jines Originating from State 
ani veisrai Avencies. a ER SE SRS 


Purposs: The objective of tests of miscellaneous items of diverse 
origin is to screen cut lines in initial smal: test pviots. The most promis~ 
ing entries are given further tests in the following year. 


Procedure: The number of lines falling in this group total about 
450, It is planned to manually apply eggs to simulate the first brood in- 
festation aii rely on natural infestation if present for observations on 
the senund trood, A special planting of the most promising lines in this 
group wilt be made early in June for observing reaction to natural second 
brood infestation. 


R-6 Open Pollinated Selections in Sprague's #1 Corn Borer Synthetic and 


the Vaviety Hayes Goiden. 


Purpose: To test and make selections in low infestation cultures which 
have had previous selection in &4n open pollinated condition under which the 
high infestation plants were dissected. 


Procedure: Evaluate entries under first brood natural infestation 


supplemented by artificial infestation, Samples of 133 ears are available 
and will be planted in single plots (25 Plants). 


R-7_ Open pollinate and Sibbed Selections of Corn of Foreign Origin. 


Purpose: To explore varieties of foreign origin for sources of high 
resistance to the European Corn Borer. 


Procedure: Samples of available varieties or their F, progenies will 
be tested in single-row plots and hand infested in the whorl stage. The 
materials will be evaluated on the basis of leaf feeding and stalk damage. 
Plants showing little or no evidence of borer infestation will be selected 
for selfing or sibbing for further tests. The material under test in 1951 
consists of 90 sibbed selections from the nursery of iiax Hoover which 
during 1949 and 1950 showed a low rate of infestation. This group will 
be tested at Ankeny, Iowa. Approximately 50 new introductions will be 
available for testing in Max Hoover's nursery at Ames, Iowa. 
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R-8 Harly Southern Uniform Single Cross Comparison and ixperimental 
Hybrids from Missouri and Kansas, 


Purposes To test rate single and double cross combinations and supply 
information to the contributors. 


Procedure: Under natural infestation, supplemented by artificial, test 
the entries in replicated plots, The maturities represented in this 
material are suitable for the southern part of the North Central Region. 
It is planned to plant these hybrids early in order to approximate long 
season development, 


R-~9 Tests of erimenta brids Originating from eriment Stations 


of the Central Region for Relative Resistance and Tolerance. 


Purpose: To test and compare new experimental hybrids which are 
being proposed for regional approval as "AES" hybrids in the Central Corn 
Belt with several known to have good resistance. AHS has been adopted as 
a symbol for such hybrids. 

Procedure; To artificially infest, simulating xirst brood attack, 
in replicated plots and to make comparisons by means of visual ratings 
on leaf and sheath feedings, Records on tolerange including stalk break- 
age and other agronomic qualities will be taken at or near maturity. 


Dissections will be made in several entries jncluding extremes in 
susceptible and resistant hybrids to determine the relative populations of 
surviving larvae, Approximately 50 entries will be tested in this group, 


R-10 Sweet Corn Resistance 


Purpose: To find sources of high resistance to the survival of 
European corn borer larvae, Transferring resistance factors from known 
resistant lines; to develop more highly resistant new lines from crosses 
among known resistant lines (intensification); to develop synthetics from 
known resistant lines for breeding lines of high resistance; to evaluate 
breeder's lines for their information and as possible sources of high 
resistance, 


Procedure: intries will be tested directly in the nursery plots, 
where a sample at one end of the plots will be artificially infested. All 
entries will be evaluated for relative degree of leaf feeding and ear 
infestation, 


Nursery plots of W, A. Huelsen, Illinois Agricultural Sxperiment 
Station, Urbana, Illinois, will have available inbred entries of Bantam, 
Country Gentleman, and Evergreen sweet corn lines, The material will 
include the lines found promising in the 1950 tests, The work on sweet 
corn resistance in Iowa in 1951 will be carried on in the nursery plots 
of a, S, Haber of the Department of Horticulture of Iowa State College. 
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R-11 Popcorn Resistance, 


Purpose: To find sources of germ plasm in corn for high resistance 
to the survival of larvae and tolerance to the Zuropean corn borer and 
to evaluate the borer reaction of lines for the information of the breeder. 


Procedure: A sample of 5 plants of each entry will be artificially 
infested in the whorl stage with y egg masses per plant. The entries 
will be evaluated for relative degree of leaf feeding and stalk breakage. 
Observations on second brood reactions will be made if an infestation 
develops. 


The work will be carried out in the nursery planting of J. C. Hldredge 
of the Iowa Agricultural dxperiment Station and in a special planting at 
the Illinois Agricultural Hxperiment station in cooperation with G. OC. 
Decker of the Illinois Natural History Survey and W. L. Weaver of Depart- 
ment of Horticulture of the Illinois agricultural Experiment Station. 


Factors Responsible for Resistance 


R-le studies of Rates of Larval Development and Pupation on a Group of 
Inbred Lines and Hybrids. 


Purpose: To obtain information on the biology of the borer in rela~ 
tion to the morphological and physiological characteristics of the corn 
plant as it applies to research on resistance. This information is funda- 
mental for determining where and what breeding efforts should be stressed. 


Procedure: A selected group of inbreds and a few hybrids will be 
planted at Ankeny, Iowa. Flants will be infested with a known number of 
eggs and larval development and rate of pupation will be determined by 
dissections, Detailed records will be taken on plant parts attacked by 
the larvae. It is planned to delay planting to avoid complications of 
natural infestation in studying the larval habits during the second gen- 
eration infestation. It is also contemplated to expand our information 
on the habits and development of larvae during the period of second brood 
attack. 


R-13 Translocation Studies, 


Purpose: To test translocation lines and backcrosses in an effort 
to locate genes associated with resistance. In 1950 there was indication 
that differences between the normal and paired semi-sterile counter-part 
approached significance in a few instances. 


Procedure: <A group of paired backcrosses have been selected and made 
available by Dr. 3B. G. Anderson of the California Institute of Technology 
in which certain chromosomal interchanges are present. The reaction of 
these interchanges will be tested in a replicated plot set-up under uni- 
form artificially applied infestation simulating the first brood attack. 
The relative infestation will be made by detailed counts of larval feeding 
lesions and stalk breakage counts, 
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R-14 The Chemical Nature of Resistance of Corn to Survival of the Euro- 


pean Corn Borer Larvae. (Lowell Penny 


Purpose: Theories concerning the nature of resistance of corn to 
borer establishment have dealt with both the morphological and the chemi- 
cal characteristics of the plant. The study begun in 1950 delt primarily 
with the chemical composition of the plant, specifically with the amounts 
of sugar and nitrogenous substances and the ratio between them in the 
section of the leaf blades enclosed within the whorl at the time of 
larval establishment of the first brood. 


Procedure: One experiment is planned for 1950 in an attempt to 
obtain further information concerning the chemical nature of borer resis- 
tance. The test will consist of 14 inbred lines of corn know to differ 
in relative resistance to the borer planted in 25 plant 8-row plots in 
three replicates at intermediate dates. Hand infestation with eggs 
produced in oviposition cages will be used to obtain a high level of in- 
festation. Plant height, stage of maturity, and larval survival will be 
determined in at least two stages of plant development on each plot. 
Samples of leaf material for chemical analyses will be taken at each 
stage. 


R-15 xsffect of Certain Inbred Lines of Field Corn on the Biology oftthe 


Corn Borer. 


Purpose: To obtain information on the effect of some commonly used 
inbred lines, known to yield significant differences in the levels of 
surviving larvae, on the biology of the insect when reared on the same 
lines through successive generations. 


Procedure: iIn the preliminary phases of this study it is planned to 
obtain a stock of larvae originating from naturally laid eggs and from 
eggs produced in the laboratory and utilized for artificially infesting 
in the regular resistance testing program, A stock of larvae originating 
from a second brood infestation in a plot of corn planted late in 1950 is 
available for progeny rearing and a check. The inbred lines selected for 
the initial tests are WI9, Hy and L317. The lines are to be grown in large 
blocks to reduce contamination of the larval stocks to a minimum, It is 
planned to recover the larvae from each line and return the progeny to the 
respective lines, 


Egg Production. 


R-16 Mass Production of Eges. 


Purpose: To provide large numbers of egg masses for manual infesta- 
tion of corn being tested for borer resistance. 


Procedure: Cornstalks heavily infested with larvae are caged in the 
fall to procure moths in the following season. 
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INVESTIGATIONS AT TOLEDO, OHIO 
(C, A, Crooks) 


Resistant Varieties of Field Corn 


R-17 Testing of Lines submitted by State and Federal Agencies. 


Furpose: Rating experimental and released lines of field corn for 
relative resistance, 


Procedure: ixperimental lines and lines released for use in the pro- 
duction of commercial hybrids originating mostly from the Northern States 
of the North Central Region will be rated for relative resistance and the 
information made available to the cooperating agencies, In conjunction 
with the visual infestation ratings, records on other qualities, includ- 
ing plant maturity, stalk breakage, and overall plant characters will be 
made at or near harvest time, 


R-18 Exploration Among Sines Extracted from Single Crosses of Minnesota 


Origin. 


Purpose: To isolate resistant strains of dent corn for tests in 
breeding programs. 


Procedure: The selection of resistant extractions from the single 
cross liinnesota families has now been almost concluded, In 1948 the most 
promising extractions with good agronomic possibilities were given permanent 
designation numbers and have since been given extensive tests to establish 
their value in introduction into the liinnesota and other breeding programs, 
The most promising lines from the standpoint of resistance to survival 
of larvae of the first brood are now in the Fg stage of inbreeding and 
will be continued this season to advance the seed and reduce the number of 
entries per family by a more severe comparison, 


R-19 Development of New Lines from Selections Made in Sprague's #1 Corn 


Borer Synthetic and in Two Newly Introduced linnesota Synthetics. 


Furpose: To isolate resistant strains from synthetic varieties pro- 
duced from resistant and tolerant lines. 


Frocedure: The selection of resistant lines from this source has 
not been too successful. However, 45 lines have been selfed from the 
various synthetics and will be planted ear to row the coming season. The 
Sz plants with low infestations will be selfed after the plots have been 
visually rated and are within the range of desired resistance, 


R-20 Test of and Selections in Derivatives of a Stiff Stalk Synthetic 
Froduced at the Illinois Agricultural txperiment Station. 


Furpose; To test and select lines from the promising extractions of 
the remaining cultures of this synthetic. 
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Procedure: A total of 29 entries from the most promising lines 
extracted from six families will be tested ear to row for selfing in the 
low infested plants. A duplicate planting will be made at Urbana, 
Illinois, for observation and selection of other desired characters. 


R-2l1 Test of Lines Selected at Toledo from Open Pollinates and Segregat- 
ing Lines, 


Purpose: To isolate resistant lines from various segregating plant 
populations. 


Frocedure: The extraction of promising lines from this material 
will be continued with only 6 selections remaining. This material has 
been selfed from 4 to 6 times, and very few extractions were able to meet 
the levels of good resistance, 


R-22 Isolation of Resistant Flants in Fz Populations Originating from 
Single and Three-Way Crosses Between Resistant Lines, 


Purpose: To isolate individual plants on the basis of low infesta- 
tion, 


Procedure: About 100 selections representing 7 families will be 
planted ear to row this season, Some of these lines possessed resistance 
to leaf and sheath feeding, whereas other showed resistance and tolerance 
to stalk infestation. This material has now been advanced to the F 
stage of inbreeding, the F5 selections having been made in rather large 
plant populations. A drastic reduction in the number of families has 
been made to agree with the assignment of inbred lines into breeding 
groups as proposed by the Committee of the Corn Improvement Conference of 
the North Central Region, 


R-23 Test of Cooperative Experimental Hybrids of 300 and 400 Maturity 


Series. 


Purpose; To compare the relative ratings of experimental hybrids in 
the 300 and 400 series of maturity. 


Procedure; This test is sponsored by the Corn Improvement Conference 
of the iorth Central Region. The entries will be compared by means of 
visual infestation on leaf and sheath feeding in replicated plots. Re- 
cords on tolerance, including stalk breakage and agronomic qualities, will 
be taken at or near maturity. 


R-24 Test of Zxtracting Resistant Lines from the Ohio Three-Way Hybrid 
(i4 x A206 x Oh4C, 


Purpose: To isolate resistant extractions by selective selfing. 


Procedure: To test ear to row the most promising extractions for 
additional improvement in resistant characters. Thirty selections will 
be planted from 10 survivors of 61 So ears. 
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R-25 Test of Survival and Pupation Between the Parents and Promisin 
Extractions of Minnesota-Toledo Single Cross (A344 x L317). ANC 


ose: To compare the amount of improvement obtained through 
selective selfing for resistance and other desirable characters, 


Frocedure: To compare the relative resistance ratings of the parent 
varieties with 5 inbred extractions in 4 replicated plots. The artifi- 
cial infestation will be applied with a selected number of uniform egg 
masses in the mid-whorl stage of growth. At or near the completion of 
the first brood pupation, samples will be taken and dissection of plants 
made to determine the survival and amount of pupation present. Popula- 
tion and larval counts will also be made again at harvest time. 


R-26 Test of Double and Top Cross Hybrids from Commercial Origin. 


Purpose: To compare these entries for resistance and tolerance, 


Procedure: These entries will be tested for comparison in 4 repli- 
cated plots under an infestation simulating first brood attack, Records 
on tolerance and agronomic qualities will be taken at or near harvest. 
There are 23 entries in this group. 


R-27 Cooperative Test to Evaluate the Damage Caused by the First and 


Second Generation of Corn Borers to Dent Corn, In cooperation with E, T. 
Hibbs, Ohio Agricultural Experiment Station, 


Purpose: To measure the amount of damage, or reduction in yield, by 
first and second generation of borers in an early and late planting of 
two commonly-grown double cross hybrids, 


Procedure; The Ohio Experiment Station has planned a cooperative 
experiment to measure the amount of damage caused by the first and second 
generation of corn borers to an-early and late planting of two commonly- 
grown double cross hybrids, The hybrids selected have been tested several 
times, and one has been consistently resistant and the other susceptible 
to first brood attack, 


The following outline shows the various borer levels which will be 
randomized with the strains in each block and planting date, The levels 
of infestation will be obtained by the use of artificial infestations in 
both the first and second generation, The zero level will be obtained by 
use of an insecticide (Parathion) throughout the oviposition periods, 


Fopulation counts will be made to measure the survival of the first 
generation when the larvae are full-fed or at the end of first brood 
pupation, The damaging population will be taken approximately 38 days 
after mid-silk date. The second generation will be estimated in the 
early fall or at harvest time when the overwintering population will be 
taken also, 


The relationship of plant development and infestation will be record- 
ed and other items as time permits. The number of broken stalks below 
the ear and other stalk injuries associated with reduction in yield due 
to borer damage will be taken. Some changes in the above schedules may be 
necessary to accomodate seasonal variation to both corn and borer develop- 
ment. 
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Outline of Experiment for ivaluation of Borer Damage - Toledo, Ohio - 1951 
Planting Insecti- 


Date Hybrid Nature of Infestation Number of Egemasses cide* 


_~ Natural infestation 


“0 level xX 
lst Generation “~~~ 2 egg masses 


/ “5 egg masses 


~ 


Borer / _~«- 2 egg masses x 
,Resistant-~ end Generation -<---—— 5 ees masses xX 
/ Kobe i 
/ ‘\ Sn egg masses 
/ ‘lst and end Gen.” 5 egg masses 
May 21; 
\ Natural infestation 
—<---"0 level XX 
lst Generation ~“~—_~~e2 egg masses 
\ / #5 egg masses 
\Borer / _--- 2 egg masses ; x 
Susceptible —--2nd Generation ~~~ 5. egg masses x 
Ia 4316 \ 
iy _— 2 egg masses 
“lst and 2nd Gens“——-—— 5 egg masses 
-~Natural infestation 
eo -0 level ZZ 
‘Early end Gen.“-_ "2 egg masses 
; “~®5 egg masses 
/ 
Borer Se Sie slkneun 6S age. se 2 egg masses Z 
Resistant... Late end Gen, ee egg masses Z 
/ ee at ege masses 
/ ‘Early & late 2nd,~——— 5 egg masses 
June 5 
_ Natural infestation 
’ -"_—O level yAvA 
\ arly end eee egg masses 
\ i ~"“@B ege masses 
\ ; i 
\ Borer é _--~ 2 egg masses Z 
‘Susceptible ~ Laté nd Geip “~~~ 5 egg masses Z 
Ta 4316 \ 


, _--7e egg masses 
Harly & Late reps sarees egg masses 


* XX Spray plots during natural first and second generation activity. 
“ e a a "activity only. 
ZZ " N iy " second HH HH] 
Z " ‘ u : early second generation activity (7?) 
The treatments and strains will be randomized in replicated 2 x 10 hill 
plots within planting date blocks (4). 
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R-26 Cooperative Testing of Sweet and Dent Corn at Lafayette, Indiana. 


Purpose: To evaluate relative resistance in sweet and dent corns 
in breeders nurseries. 

Procedure: Pinned egg masses will be sent to Lafayette to artifi- 
cially infest the most promising sweet corn entries in Ur, Glen Smith's 
nursery and certain dent corn strains for Dr. A. li. Brunson. Mr. R. T. 
Everly will supervise these infestations. Some member of the corn borer 
staff will make the evaluation ratings later in the seazon, 


R-2e9 Resistunt Varieties of Sweet Corn. 


Purpose: To rate experimental lines and hybrids developed by State 
and Federal Agencies. 


Frocedure; Tests will be made on relative resistance with artificial 
infestation simulating early summer infestation. Records will be taken 
primarily on ear infestation in replicated plots as well as other 
associated developmental plant data. The lines included in these tests 
are mostly of Wisconsin origin. 


R-30 Eee Production for Use in Varietal Tests. 


Purpose: To produce large numbers of egg masses for artificial in- 
festation of corn being tested for corn borer resistance, 


Procedure: Corn stalks heavily infested with corn borer larvae are 
caged in the fall to produce moths the following season, The moths are 
collected, placed in oviposition cages, eggs are laid on waxpaper, cut, 
pinned, incubated to the blackhead stage, placed on plants to secure a 
uniform infestation, 


R-31 Seasonal Development. 


Purpose: To follow the seasonal history of the borer in the West 
Toledo area in relation to the resistance tests. 


Procedure; Observations will be made at periodic intervals to follow 
the development of the borer in the overwintering populations. These 
data include pupation, emergence, first oviposition, and hatching dates. 
The occurrence of second generation development will be followed through 
dissections within the resistance plots. 
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INSECTICIDAL INVESTIGATIONS 
Ankeny, Iowa 


Line Project I~e- 
Line Project I-e- 
Line Project I-e- 
Line Project I-e- 


5 Insectididal liaterials, laboratory Le 
6 Insecticidal Spreys, field tests. 2 
-7 Insecticidal Dusts, fieli tests. L/ 

-& Insecticide Application Zquspnent.2/ 


—_ 
- 
~ 


3 
5 
3 
3 


fT, A. Brindley, D. D. Questel, and C. C. Blickenstaff 
Ankeny, lowa 


Insecticidal Materials, Laboratory Tests. 


I~] Screening of New Compounds in Laboratory at Ankeny, Iowa for BEval- 


uation as Corn Sorer Insecticides. 


Purpose: To find new materials supplied by the Division of Insecti- 
cide Investigations and from other sources, which might be useful as corn 
borer insecticides, 


Procedure: The established, standard laboratory technique will be 
used in screening these compounds. 


I-e Tests with Systemic Poisons. 


Purpose: To learn more about Bis(2-(2-fluoroethoxy ethoxy) methane, 
particularly the lasting effects when applied to the soil. 


Procedure: Grow wheat and corn plants in soil treated with the 
above compound and determine the toxic effects of these plants by feed- 
ing them to rabbits and also by testing the corn leaves against newly 
hatched European corn borer larvae using the standard laboratory testing 
technique. 


I-3 Comparison of New Potential Insecticides in Small Field Plot Tests. 
Sprays 


Purpose: To compare in the field, the insecticidal efficiency of DDT 
with compounds which have shown high toxicity to corn borer larvae in 
laboratory tests. 


1/ Conducted in cooperation with the Agricultural Engineering Department 
of Iowa Agricultural Experiment Station and the Bureau of Plant Industry, 
Soils, and Agricultural Zngineering, Division of Farm liachinery, Pest and 
Plant Disease Control Machinery Laboratory, Toledo, Ohio, 
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Procedure: Materials found promising in laboratory tests will be 
sprayed on field corn plants using a gasoline engine powered, wheel 
barrow sprayer. Plots will be 4 rows wide and 20 feet long and will be 
randomized and replicated 5 times. some materials will be tested at more 
than one dosage rate. JDissections will be made when the borers reach full 
growth. The following compounds will be applied: =PH-300 , DDT, Dilan 
powder 4, Ryania 90 percent plus Di-N-—propyl maleate isosafrole conden- 
sate 9 percent Pies wetting agent 1 percent, Ryanicice, Feptachlor, Lin- 
dane, Allethrin i , Compound 26gL/, H-3770-3. metacide i, pentachloro- 


phenol, Wiatux, Compound 258, DDT-mineral o11, ant Methexychlor as an 
emulsion. 
Dusts 


The same materials, where possible, will be applied as dusts to small 
plot field tests. Additional multi-purpose dusts will also be tested. 
Application will be made with a wheel barrow mounted hand duster with a 
gasoline powered air compressor, Plot layout will be similar to the 
spray tests or incorporated with them, Dissection of corn plants to 
determine borer populations will be made when the borers reach full 
growth. 


T-4 Plant Injury caused by Spray or Dust Materials. 


Purpose: To determine whether the application of spray or dust 
treavments causes injury to the corn plants. 


Procedure: Observations will be made throughout the season on all 
soray and dusted plots for injury caused by insecticidal treatment. 


i-5 Timing of Insecticidal applications for First Brood Borer Control. 


Purposes To determine the best time to apply insecticides with re- 
lation to oviposition, egg hatching, egg load, corn development, appear- 
ance of leaf injury and number of sprays. 


Procedure: dSingle and double applications of both vDT emulsion and 
wettable powder will be made to early planted field corn at seven day 
intervals throughout the first brood egg laying and hatching period. The 
same schedule of treatment will be duplicated on corn planted 10 days 
after the early corn. 


Plots will be 4 rows wide (11.67 feet) and 120 feet long. Zach treat- 
ment will be replicated four times for each date of planting, 


Oviposition and plant development data will be taken regularly on 
tagged plants. The tagged plants are to be dissected at 7 days intervals 
to determine the ages of larvae present at the time of spraying. 


Larvae counts and yield records are to be taken from the center LO 
feet of each plot. 


1/ To be applied at more than one dosage rate. 
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I-6 Wight and Day Application of Sprays. 


Purpose: To determine whether more effective control can be obtained 
by applying insecticides to field corn at night over those applied by day. 


Procedure: Split plot randomized, block type experimental design 
will be used. Half of each plot will be sprayed in the daytime and the 
remaining half at night, Plots will be replicated at least 4 times. DDT 
dust, 10 percent acid, DDT emulsion, and DDT wettable powder will be 
compared, 


I-7 Comparison of Recommended Treatments. 


Purpose: To evaluate more accurately the various recommended formu- 
lations and means of application. 


Procedure: Select a heavy, natural infested field of field corn and 
make the follcwing treatments, 


1. Ground spray----3 pounds of 50 percent DDT wettable powder in 
20 gallons of water per acre. 

2. Ground spray--3 quarts of 25 percent DDT emulsion in 4 1/4 
gallons of water per acre. 

3. Ground dust--20 pounds of 10 percent DDT dust per acre. 

4, Airplane spray--3 quarts of 25 percent DDT emulsion in 1 1/4 
gallons of water, 

5. Airplane dust--20 pounds of 10 percent DDT dust per acre. 

6. Ryania dust. 

7. Ryania spray. 


Plot strips should be replicated at least four times for each treat- 
ment. 


I-8 Better Synchronization of Parathion Spray Application with Hatching 
of the Corn Borer Eggs, 


Purpose: Because of the rapid loss of parathion residues, it is 
believed that spray application could be timed so as to provide higher 
control. 


Procedure: Apply parathion spray at 5 day intervals to small plots 
of field corn from the time the borers begin to hatch until complete 
hatching has occurred. New plots to receive application on each spray 
date and no plot to receive more than one application. 


A 


I-9 DDI Placement _on the Corn Flant, 


Putposet To determine on what portion of the plant newly hatched 
and half growh borers may be most readily killed by DDT. 


Procedure; Applications of a DDT emulsion will be made with a small 
hand sprayer to restricted parts of the corn plant as follows: the 
entire plant; whorl area only; entire plant except the whorl; leaves 
only; leaf axils only. An untreated check will also be used, 
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Three varieties of corn will be used: Hy x Wee (a resistant variety) 
WFQ x CI.187-2 (a susceptible variety), and a sweet corn variety (abednist). 


The corn will be vlanted at a medium date, kept free of natural eggs 
by hand removal, and artificially infested with from 3 to 5 egg masses in 
the blackhead stage when the plants are 35 inches in extended height. 


Treatments will be applied to one-half of each plot immediately be- 
fore hand infestation and to the other half of each plot approximately 
10 days later after the larvae have become established and are in the 
third instar. 


A randomized split-plot design will be used, Zach plot will consist 
of 6 single plants of each variety spaced 4 feet apart. Each plot will be 
replicated 6 times. 


This experiment will be conducted at Ames by Mr. William Thompson, a 
graduate student in the Department of Zoology and intomology. 


I-10 Insecticide Residue studies, 


Purpose: The purpose of these experiments is to determine the dis- 
tribution, quantity, and duration of insecticide residues on corn follow- 
ing their application for corn borer control. 


Procedure: 


a. affect of date of spray applications and corn height on residue 
denosits,. 


(1) samples for residue studies on this experiment will be taken 
from insecticide timing experiment, 


(2) Sampling will follow the following pattern for each replicate. 


Treatment ilo, 
6/16, 6/23, 6/30 7/21,°8/10 
6/23, °5/30). 7/7 7/21, 8/10 
6/30, 7/7, {1% 7/21, 8/10 
T/T, 1/4 7/21, 8/10 
7/14 7/21, 8/10 
7/21, 8/10 
ful feaky &/10 


~N OWOT FW fo Fe 


(3) Zach sample is to consist of a 1 quart aliquot talten from the 
composite sample of 10 chopped stalks from each of 4 repli- 
cates. 


be. Relocation of DDT residues on corn plants. 


(1) Samples for this study will be taken from treatments made on 
day and night experiment. 


(2) Samples will be taken immediately after treatment and 1, 2, 
4, 8, and 16 days following treatment. 


7 wal le ci a hk Pee aru a Vane 


i 
i 


eon a) z w 4 , a6 kb 

Sey ams deowre 9 Bes 4 (ytedm 
aaasiok ha lik nvthon a & 

a eo nae 38 SO tne ~ ona it ikea wh 


~od | Ceisatils tole one to tadt-eno of erro ad <i, etoom? 1 
vfletomixorwgs +fq doce To Bad todte edt oF bax ants e710? 
edd ni ote See dedetidateo emoded evad esvial eft xetta Jone eval OL 


etetent Sttid - 
@elemeo ILiw tela donk ‘fii od ae saleed tofq-ttign berJeobiet a Vz 
o¢ iLbe tolq dost .txeqn toot + beasge yeetiny dose to eénolq elante 2 to ® 


seu? 0 pednotlqet 


@ gMOoquoAT metil!\ 4) Et wom Oa dotoabacg od [ftv saonttoqny eld? 
staclomedicg bas Yoloos Yo Jasatmgel ed? at eadbyde otaubaty 


PSS ute 
-alb ed? satsteteh of ef etnentteqxe eeod? to examtur odd 3 


-yotfet s100 ao eauhiaet shtolioeant to mobtetoh bog ,yliaaip .noltudi« 
plottnee tet0d ws00 T6t nb hesollgas “state gal 


‘Wemubenert 
gebines mo idaied arog bos apaentisie Sazae Ye stad te ee 
sajdsoced 


neste? ad tty dnomitenxe efd? po aptbuds egbtnex tok selomme (1) 
«tnemizeuxe gclmi¢? ebfottoeent wort 


_ pOhantiqns does tol mvttar grhroLict edg wolfot Litw yatigm@é’. (S) 
o0! SnamdnorT 


ols ts\s OF} ,ES\0 ,drha 

Of\3 [IS\T Oh TP QO VSN. $ 

OL\s ss \t | MENT SAT 0b\9 , 

Oe ey AAT TT 

OL\8 ,fe\F “e\fF | 4 

Gf\8- PAN ; 

OL\a ofS \0 | ae : 
ocd most meclet Fovnils trwp fo to detemon of Bf efqmae donk *(E) : ‘ 

~tiger # Yo dose mov) alfade heqgorto OF te. efqnes otiedqmoo le 7 

vatgots ean an Bp bp es ip 

ap efen Pigeoanosy | so? nested ot itty Hoven atis ai oe 

yo of bam Sa0nsner? _—* ylestepbonms asaind 

eheien oond pated 2 


; 


2454 
(3) Samples will consist of 5 plants from each replicate dissect- 


ed into whorl, leaf tips, leaf bases, and stalks, dZntire 
sample will be sent for analysis, 


c. DDI residues resulting from placing DDT on various positions on 
the plant. 


(1) Samples for this study will be taken from the plots treated 
in the insecticide placement study. 


(2) Five plants will be dissected from each treatment into 
whorl, leaf tips, leaf bases, and stalk immediately after 
treatment. Five additional plants will be dissected when 
the larvae reach the 4th instar. 


d. ffect of nozzle arrangement, spray volume, and spray pressure on 
DDT distribution. 


(1) Samples for this study will be from single row plots treated 
to determine the effect of treatments on borer mortality. 


(2) Zach treatment will be sampled immediately following the 
applications, Five plants will be dissected into leaf tips, 
leaf bases, whorl, and stalk from each of six replicates. 
Similar samples will be taken at harvest to determine dura- 
tion of deposits. 


e. Determination of residue deposits from other insecticides. 


(1) Material for analysis will be taken from small plot screen- 
ing tests. 


(2) Four, 10 plant replicates will be taken from each replicate 
immediately after application and at maturity. 


(3) One quart samples will be submitted for analysis. 


(4) In the case of volatile materials 2-10 plant aliquots will 
be taken following treatment and 4 days later. 


f. Insecticide residues in or on corn kernels. 
(1) Corn samples will be talten from treated plots to determine 
if there are DDT deposits on or in the kernels of corn. 


g. If it seems feasible, after consulting with statisticians, an 
experiment will be conducted to determine the size of the sample, and the 
size of the aliquot of the sample to secure the most reliable estimate of 
insecticide residues, 


sn 


Saal ikids ‘sg apt ek VE : » 
' ed : 
- 


Mi siars: a é q | r a ekgnea” ‘ Ha : 


“Ronde taomeon le ebis 


otal samtavtd dowe mort bedoveetd of thy steste ovit (3) 

‘$edte vlosetbemnt late bap ,senad Yool ,oqld tel ,ftodw 

Fl ‘boseneth of {itv etmelq Lecotstbba evil ,taemiaotd . 
7, epetoa Aw edt doses ovat add: _* 


2 eae emt i sits etme Seth 3h tat 


. 


_beteons esol wor ainate mork of ftw ybide eine xot ofgaat (rt). 
in oWilat ton terod no, araenioawe tq soeTte evi onions ot ne 


ed? gabeakiet elesaihenst ‘belgie od ftw ‘Sueibanis toss (5S) 
eee Seol ott hetdoanth eG. ILbr ataalq evil lsat raat ae aoa veut 
stegeotiqnt xis Yo dogs wort ints pas’ e0end Yeol 
“wtb entrada of Seerrned $5 aesked ‘od veh eel wolquse taliate 
aN . ved feoqed to anole 


annialdoout solte so spdapadi ager 3a anhteatates - 


e927 8 wong ftome mort iota ¢ ao ateqisas. 20? Lelsetai (1) 
, osteed mat 


ofesi igor doae mot? nods? ot tt bento ‘trata Of suo (s) 
oar woematam ts, ae pokteotl<ow ro ks tfotetbennt | 


uh | _soteetons 10% bods inte od if kw aria ‘disp ond | (e) 


Low atoupite inal  OL-S aleisetim etitslov to"eade edé af #) | 
i ‘total cxab # dan Iqembgend galvelloy mote? od 


clams ex0e de 30 a2 luton ebaksomnal 


_paloreteh of beste hetnerd aot neisd od [£29 nefyane.ar0d (1) 
st0o Yo wlouted sal: -: 20 BO cia weak ozs exods 2g 


rae 


pus 2 ok is Sse 


, bmn efot edd ont nosed of £2 shuts saaa sot cere wo hi ine 


20~ 


I-11 Comparison of the Effect of Spray Volume. 


Purpose: To determine the relative effectiveness of different spray 
volumes. 


Procedure: DDT emulsion will be applied at the rate of 1 1/2 pounds 
of DDT per acre in the following spray volumes: 21/2, 5, 10, 20, and 
80, Two applications will be made to 200 foot single row plots. Each 
treatment will be replicated six times. Borer control will be determined 
by dissecting 10 stalks selected at random from each plot. These tests 
will be made using DDL emulsion on the susceptible field corn hybrid 4297 
and duplicated on Iowa Chief sweet corn if time peimits. 


I-12 Comparison of the Affect of Nozzle. 


Purpose: To determine the influence of nozzle arrangement on the 
effectiveness of DDT sprays. 


Procedure: DDT emulsion will be applied at a rate to give l 1/2 
pounds of DDT per acre through the following nozzle arrangements: single 
hollow cone, single 80° fan, three 65° fans above the row, two 65° fans 
above the row, two 65° fans in tandem, and two 65° fans lateral and one 
above row. Two applications will be made to 200 foot single row plots. 
Hach treatment will be replicated six times. Borer control will be 
determined by dissecting 10 stalks selected at random from each plot. 


I-13 Comparison of the Effect of Spray Pressure. 


Purpose: To determine the effect of spray pressure on the kill ob- 
tained with DDT. 


Procedure: DDT emulsion will be applied at the rate of 1 1/2 pounds 
of DDT per acre in 10 gallons of water at the following spray pressures: 
20, 40, 80 and 160. The material will be applied through single 80° fan 
type nozzles to 200 ft. single row plots. s#ach treatment will be repli- 
cated six times. Two applications will be made. Borer control will be 
determined by dissecting 10 stalks selected at random from each plot. 


I-14 Zffect of Formulation on Borer Control. 


Purpose: To determine the effect of various types of solvents used 
in the preparation of DDT emulsion on the kill obtained. 


Procedure: UDT emulsions prepared from six different solvents will 
be compared when applied to field corn at the rate of 11/2 pounds of DDT 
per acre in 5, 10, and 20 gallons of water. The following solvents will 
be used: petroleum xylene, coal tar xylene, Bronco Hi Sol No. WA, PD 544C, 
Velsicol AR 50G, and Velsicol AR 60, The materials will be applied through 
80° single fan type nozzles to 200 foot single row plots, Hach treatment 
will be applied twice and will be replicated six times. Borer control 
will be determined by dissecting 10 stalks selected at random from each 
plot. 
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I-15 Effect of Corn Borer Control on the Field of Ensilarce. 


Purpose: To determine if the control of the corn borer on ensilage 
corn will increase the tonnage of ensilage. 


Procedure: Plots six rows wide will be treated with ryania spray 
(6# of ryania in 40 gallons of water) and ryania dust (40# of 40% dust). 
The ensilage obtained from each plot will be weighed to determine if 
corn borer control increased the tonnage produced. SBorer mortality will 
be determined by dissecting 16 stalks selected at random from each plot. 
Hach material will be renlicated as many times as the size of the field 
permits. 


I-16 Borer Resistance to VDT. 


Furpose: To determine whether corn borers will develop resistance 
to DDT when subjected to applications for several successive generations, 


Procedure: Gather pupae in August and rear borers continuously in 
the laboratory. Portions of the larvae of each succeeding generation 
will be subjected to different DDT dosage levels. A portion of the lar- 
vae will be kept free of DDT to serve as a check, 


I-17 Timing of Insecticidal Applications for Second Brood Borer Control. 


Purpose: To determine the best time to apply DDT with relation ovi- 
position and egg hatching, 


Procedure: Apply single applications of DDT emulsion spray to late 
field corn beginning with first eggs and continuing at 7-day intervals 
throughout the oviposition and hatching period. 


Plots will be the same size as those used in the first brood timing 
experiment, 
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ELECTRIC LIGHT TRAPS FOR CONTROL OF THE EUROPEAN CORN BORER--PLANS FOR 
SEASON OF 1951. Ames, Iowa - Project 504-11 U. S. Dept. of Agriculture 
In Cooperation with the lowa Agricultural Experiment station. J. H. Lilly, 
D. L. Calderwood, and ©. i, Johnson, Ames, Iowa. 


I-13 Comparison of Various Types of Traps in Tests on Area Control. 


Purpose: To evalue‘ie and compare new types of grid traps and a 
suction trap. 


Procedure: ‘Two singis grid traps, two triple <r:.c traps, and two 
lights with no killing or retaining device will bs set up in two replicates 
in a corn field, A sucticn light trap and a light with no killing or re- 
taining device will also te set up in this field. Hach of the above 
mentioned fixtures will be located at the center of a square plot in a 
field of field corn, the plot to measure 300 to 400 feet on a side. Zach 
fixture with the exception of the suction type trap will be equipped with 
three 30 watt, 360 BL lamps. The following data is to be taken: 


(a) Daily counts of the corn borer moths killed or caught by each 
of the traps. 


(b) Periodical egg mass counts at corresponding locations in each 
of the plots. 


(c) Borer population counts at corresponding locations in each 
of the plots. 


(d) Weather information, Wind velocity and temperature on record- 
ing instruments. 


Test on the Attractiveness of Reflecting Surfaces. 


Furpose: To evaluate the effectiveness of reflecting surfaces for 
attracting corn borer moths. 


Procedure: Cyanide traps to test reflecting surfaces will be built. 
The 14 surfaces to be tested include 12 painted with fluorescent lacquer 
enamels distributed by Switzer sros. of Cleveland, cne painted with ordin- 
ary white enamel, and one of aluminum foil. Hach trap will be illuminated 
by two 15 watt 360 BL fluorescent lamps. The data to be taken is a daily 
count of the corn borer moths killed by each trap. It will be assumed 
that the number of corn borer moths killed by each trap is proportional to 
the attractiveness of the inside surface. All but the four most attractive 
surfaces will be eliminated during the second brood flight of moths. This 
will make it possible to have two replicates of each of the four most 
attractive surfaces during the second brood flight of moths. secause more 
moths will be found at one location in comparison to another, seven traps 
will be installed at one location, and seven traps in another location. 


Test of the Heat Trap 
Purpose: To determine the effectiveness of using heating elements 
in trapping corn borer moths, 


Procedure: Two heat traps will be installed at different locations, 
With each heat trap will be installed a similar trap without a heating 
element, but utilizing cyanide for killing moths. A daily count will be 
made of the corn borer moths killed by each of these four traps. 
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PARASITE INVESTIGaTIONS 
Ankeny, Iowa and iioorestown, ijew Jersey 


Line Project I-e-3-9 Parasite Biology 
Line Froject I-e-3-10 Parasite Colonization 
Line Froject I-e-3-11 Parasite Tield Status 


K. D. Arbuthnot, Ankeny, Iowa; D. :’. Jones 
and 5, WW, Carter, Moorestowm, New Cursey 


P-l Parasite Bioloey. 


Purpose: To add to the general knowledge of the biology of parasites 
as an aid in planning more efficient releasing techniques for the species 
and to explain the success or failure of the various species in certain 
localities. 


Procedure: Study the information accumulated from special study 
localities and from extensive areas to learn the requirements for success- 
ful establishment end maintainance of the various species. 


Study under controlled conditions the biology of exotic species 
established in widely separated areas but not generally successful in some 
extensive areas to learn whether there is evidence of the development of 
races in the isolated establishments. avidence of differences would indi- 
cate that the survivors in a region where the species was not generally 
successful might be better adapted to the environment than those from 
other regions and should be used for intra-regional colonizations. This 
information is needed, especially on Horogenes punctorius Roman in sastern 
States, northwestern Ohio, Benton County, Iowa and LesSueur County, Iinne- 
sota, and Macrocentrus gifuensis Ashm., in Zastern States and Bremer 
County, Iowa. 


Study under controlled conditions, parasites from different foreign 
areas to determine whether there is evidence of racial differences be- 
tween those from various areas as an aid in explaining different reactions 
when they are released in America. 


Study the biology and seasonal history of parasites and their relation 
to host biology wherever a species is established. Obviously Bureau 
personnel are not located advantageously for doing this in many areas, and 
States are encouraged to make these studies especially as problems for 
graduate students. This type of information may provide the basis for 
improved techniques for colonizing parasites, provide explanations for the 
behavior of the parasites in different regions where they are variably 
successful and basic information on the effect of parasites on host popula- 
tions, 
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P-2 Parasites other than Insect Forms. 


Furpose: Identification of biological forms causing borer death, 
the development of techniques suitable for determining their role in 
reducing borer populations and possible means of increasing their ef- 
fectiveness,. 


Frocedure: submitting to specialists dead beters which may have 
been killed by disease for identification of the organisms. (Dr. Stein- 
haus, University of Uslifornia, has been very helpiu’. and cooperative in 
this phase of the work). T.c testing of procedures tc vrovide speci- 
mens suitable for Ciagnssi: and the adaptation of them vo field survey 
investigations, Consideration should be given to initiating laboratory 
and field studies on the use of diseases, indigenous or introduced, for 
control of the pesi, 
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P~ Colonization of wxotic Parasite Species, 


Furpose: To continue the testing of parasites, including those 
species established in the United States and other exotic forms which may 
become available from importations, over additional parts of the corn 
borer infested area by establishing study points in recently invaded areas 
especially where different environments prevail. To assist in the dis- 
tribution of parasites in cooperation with interested states and at their 
expense, 


Procedure: Production of parasites for releases in areas where the 
various species have not been tested from collections taken where exotic 
species are established in America and from importations. laryland is 
the only state providing funds for extensive releases in 1951 while Kansas 
and North Dakota provided limited funds for test colonies in these states. 
Colonization in other states will be confined to releases at study points. 


Domestic sources of material providing parasites this year are hib- 
ernating corn borer larvae collected; in Connecticut to provide princi- 
pally Macrocentrus gifuensis and, some Chelonus annulipes Wesn., 
Horogenes punctorius and lydella stabulans grisesceiu: R.D., will come 
from them; in New Jersey to provide L. stabulans grisescens and H. punc- 
torius. Importations from Surope will provide Campoulex alkae dll. 5. 
Sacht., and iiicrogaster tibialis Nees., from hibernating cocoons and 
hibernating corn borer larvae are exnected to provide some Apanteles 
thompsoni Lyle and L. stabulans grisescens. 


All rearing will be done at the Moorestown laboratory and shipment 
of adult parasites will be by air express. lost of the releases will be 
made by State personnel. 
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Parasite Field Status 
pP-4 Summer Survey. 


Purpose: To continue a long time study on established parasites in 
four Eastern study areas located at East Hartford, Connecticut, Taunton, 
Massachusetts and at Atlantic and Burlington, New Jersey. The continuation 
of the study started last year in Boone County, Iowa to learn the role of 
parasites as one of the ecological factors affecting host populations in 
the Corn Belt, 


- Procedure: The interactions between species and their relationship to 
host populations in the urea are being studied by the accumulation of data 
over a long period of years in the Zastern areas, A similar study is in 
progress (started in the spring of 1950) as part of an ecological study of 
the host, in Boone County, iowa where all stages, except eggs, taken in the 
ecological study will be collected and reared, Lydella stabulans grisescens 
and Hulophus viriduius were the only exotic species taken here in 1950, 
accounting for less than one percent of the borers, and neither species has 
been released in the County. All of these studies are made by taking 
samples from a polar cvordinate arrangement of placement. 


P-5 Fall Studies. 


Purpose: To provide current information on; establishment, dispersion, 
abundance and effectiveness of parasites as an aid in controlling the pest. 
The accumulated information is used in planning future colonization pro- 
grams, as a guide for advising States interested in extensive colonizing 
and as a measure of the effectiveness of the parasites. 

Procedure: The pxcgram for field work will be formulated in consulta- 
tion with State agencics ‘So obtain the greatest amount of information from 
the efforts of State end bureau personnel, The Bureau plans to process all 
collections which the states can obtain, thus enabling all State effort to 
be used in making collections. Collections fall into three general categories: 


Those taken from special study localities from a uniform pattern of 
sampling used continuously for several years and these are divisible into 
two types, one, where parasites are established and two, where parasites 
are believed not to be present. Boone County, Iowa, is in this category 
where only a trace of exotic forms was found in 1950 and similar studies are 
proposed in Waseca County, Minnesota and Smith County, Kansas. (Host popu~ 
lation studies are to be made in these counties before exotic parasites 
become a factor affecting the host and continued after they become a factor). 


Those taken at release sites to determine whether or not released para- 
sites became established and if they survived after initial establishment. 


Those taken without regard to colonization sites, whether from a re- 
gular sampling technique to determine the prevalence of parasites in exten- 
sive areas, or, from miscellaneous collecting points wherever they can be 
taken providing principally information on dispersion, 
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Line Project I-e-3-12 Seasonal Development 
Line Project I-e-3-14 Effect of Climatic Factors, etc. 


C. A. Henderson, Bureau of Entomology and Plant quarantine, 
Ankeny, Iowa, and D. L. Goleman, Department of Zoology and 
Entomology, Iowa Agricultural Experinzi:t Station, Ames, Iowa 


B-l_ Observations at Boone County, Iowa. 


Purpose: To obtain basic data on the occurrence development and 
habits of the Zuropean corn borer and their relation to corn growth, 
farm practices and prevailing weather conditions and to determine the 
abundance of parasites and predators, 


Procedure: Regular observations on the seasonal development of the 
corn borer will be continued in the Boone County, Iowa, study area. 
These observations will be confined to Boone County proper and will in- 
clude 88 corn fields obtained through a restricted random selection 
procedure which was followed in 1950. Field sampling will be the same 
as in 1950. Investigations will include the developmental stages of 
the borer, such as pupation, emergence, oviposition, borer infestation 
and populations. These data will provide information on seasonal 
development, population fluctuations, parasites, predators, and related 
crop and meteorological developments in relation to corn borer control 
through population reductions. 
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Line Project I-e-3-13 Surveys of Abundance, Distribu- 
tion and Damage 


E. W. Beck and L. H. Patch, Ankeny, Iowa 


S-1 Abundance Surveys. 


Purpose: To determine through formal survey procedures abundance 
of the European corn boier in the important corn growing regions of the 
United States to provide information upon the status of the insect in 


1951. 


Procedure: Active participation in field surveys will be limited 
to the immediate vicinity of the Ankeny Field Station. Every possible 
assistance and encouragement will be given cooperating State Agencies 
making corn borer abundance surveys. Summaries of data supplied by 
cooperating State Agencies will be assembled in the form of a report on 
the status of the insect in 195l. 


S-2 Distribution, 


Purpose: To determine as completely as conditions permit the dis- 
persion and distribution of the suropean corn borer in the United States. 


Procedure: The search for new infestations by the corn borer will 
be limited to States requesting assistance in making such a search, sub- 
ject to further limitations due to availability of personnel and funds. 


S~3 Determination of Damage to Field Corn. 


Purpose: (a) To establish indices of damage caused by borers of 
first brood and second brood, and infestations of combined broods. 


(bo) To determine amount of stalk breakage caused by each 
brood, 


(c) To test visual methods of rating plant damage related 
to numbers of borers as the method applies to the fall survey of abundance, 


(d) To obtain, incidentally, information on effect of 
insecticidal treatment on yield not attributable to induced differences 
in borer populations, 


Procedure: Approximately 25 fields in the vicinity of the Ankeny 
Field Station, if not available on the field station grounds, ranging 
from early through late types will be selected for the experiment; 
replicate plots will be utilized in each field for each treatment. 
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Procedures will be followed to provide plots in each field infested 
as follows: 


(a) With first brood borers only. 
(>) With second brood borers only. 
(c) With borers of both broods. 
(d) With no infestation. 


Yield data ani other pertinent information (numbers of borers, visual 
ratings, etc,) will be tolvsa from each plot. Comparisons will be draw 
and relationships stud: ei. 


The standard method of inducing different levels of borer popula- 
tion by placing different numbers of laboratory produced egg masses on 
the plants will be fx" !co-ved. 


In this study 6 x 5 hill plots replicated 12 times for each of four 
plantings of one hybrid will be used. Plantings to be made about May 5, 
15, 25, and June 4; the Nay 5 and 15 plantings to be infested with June 
eggs and the May 25 and June 4 plantings with August eggs. Rows of 5 
hills are to be infested with 0, 2, 4, 8, and 16 egg masses per plant, 
respectively. The 6th row in each plot will be treated with an insecti- 
cide in an attempt to bring the natural infestation as near zero as 
possible. Thus 450 egg masses are needed in each plot and 5, 400 for each 
planting. Successive samples of plants, one from each row of each plot, 
to be dissected to count the borers, to estimate the number that caused 
damage before they begin to disappear from the plants. If three samples 
are taken, a total of 864 plants would be dissected, leaving 144 plants 
for yield from each borer level in each planting. The regression of 
yield on borers should give desired index of damage for each planting. 


In addition, data on silking dates, plant breakage, and external 
evidences of borer infestation will be obtained, 


S-4 Estimates of Damage. 


Purpose: To estimate loss caused by the insect to field corn in 
the United States. 


Procedures; Dependent upon results of the experiment to determine 
indices of damage loss estimates will be prepared utilizing fall survey 
data and current estimates of production, 
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